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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a disturbance and noise 
reduction system for a fluid flow that reduces the disturbance 
and noise by temporarily modulating noise and low-frequency- 
range components of an air current of wind tunnel test facilities, 
air-conditioning facilities, etc., into high-frequency components 
which are easy to attenuate. 

SOLUTION: A fluid stirrer 10 provided in a wind channel is 
constituted by stacking fluid stirring layers 22, 23, and 22 
formed by putting fine stirring elements, rotating (twisting) a 
fluid flow in the wind channel by fine flows, together in a 
honeycomb shape. A drift and a ripple as low-frequency 
components with long variation cycles included in a uniform flow j| / 
are modulated into microvortexes of a high-frequency range g J 
which easily attenuate when passing through the fluid stirrer 10. - 
Noise of high frequency is further attenuated by a sound 
absorber 33 as a noise reducing means arranged on the 
downstream side of the fluid stirrer 10. A straightening 
mechanism 34 composed of a honeycomb and a net for % 
straightening can be provided on the downstream side of the 
sound absorber 33. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The fluid agitator body characterized by carrying out set arrangement and two or more minute 
stirring components which give a twist for every minute flow of flowing fluid changing a fluid channel. 
[Claim 2] Said minute stirring component is a fluid agitator body according to claim 1 characterized by 
having the barrel arranged along said fluid flow direction, and the twist element which consists of the plate 
arranged and twisted in said barrel. 

[Claim 3] Said barrel is a fluid agitator body according to claim 2 characterized by being tubed eels, such as 
a cylinder eel, a square cylinder eel, and a 6 rectangular-pipe cel. 

[Claim 4] Said twist element is a fluid agitator body according to claim 2 or 3 characterized by being sheet 
metal twisted around the shaft which meets in the direction of axial flow at an angle of within the limits of 
30- 180 degrees. 

[Claim 5] A fluid agitator body given in any 1 term of claims 2-4 characterized by forming in said sheet 
metal or said barrel the stoma which permits passage of said fluid. 

[Claim 6] Said minute stirring component is a fluid agitator body given in any 1 term of claims 2-5 
characterized by being the multiple-string stirring component by which said two or more twist elements 
connected the twist direction by turns, and have been arranged along the flow direction of said fluid inside 
said barrel. 

[Claim 7] Said minute stirring component is a single stirring component which has arranged said one twist 
element inside said barrel. The fluid stirring layer formed by carrying out set arrangement of said single 
stirring component at the shape of a field carries out the twist direction of said twist element of said minute 
stirring component which stands in a row along the flow direction of said fluid by turns. A fluid agitator 
body given in any 1 term of claims 2-5 characterized by carrying out the ****** configuration in two or 
more step product. 

[Claim 8] Said minute stirring component is a fluid agitator body according to claim 1 characterized by 
connecting the edge train located in a line with the lengthwise direction or longitudinal direction of said 
twist element which was formed in tabular [ which was twisted ], and which twisted, is an element, arranged 
the twist direction, arranged in all directions, and has been arranged in the shape of flat-tapped with the 
common girder. 

[Claim 9] Said twist element and said girder are a fluid agitator body according to claim 8 characterized by 
being fabricated in one by sintering of a ceramic ingredient, or vacuum sintering of a resin ingredient. 
[Claim 10] Low ** and the low noise-ized system of the fluid flow which consists of consisting of applying 
said fluid agitator body of a publication to any 1 term of claims 1-9 to said flow accompanied by turbulence 
or the noise. 

[Claim 1 1] low ** and the low noise-ized system of the fluid flow according to claim 10 which consists of 
the noise-reduction means being arranged in the back-wash side of said fluid agitator body in said fluid 
channel. 

[Claim 12] Said noise-reduction means is low ** and the low noise-ized system of the fluid flow according 
to claim 1 1 characterized by being the absorption-of-sound wall which constitutes a part of wall surface of 
said fluid channel, or the acoustical panel prepared in the wall surface of said fluid channel. 
[Claim 13] Said noise-reduction means is low ** and the low noise-ized system of the fluid flow according 
to claim 1 1 characterized by being an active noise-control means to generate the sound of an opposite phase 
to the sound generated from said fluid which passed said fluid agitator body. 

[Claim 14] Low ** and the low noise-ized system of fluid flow given in any 1 term of claims 11-13 which 
change from the rectification device which rectification-izes flow of said fluid being arranged to the back 
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wash of said noise-reduction means. 

[Claim 15] Low ** and the low noise-ized system of fluid flow given in any 1 term of claims 10-14 
characterized by being applied to a wind tunnel experiment facility by arranging said fluid agitator body on 
the set drum which constitutes said a part of fluid channel. 

[Claim 16] Low ** and the low noise-ized system of fluid flow given in any 1 term of claims 10-14 

characterized by being applied to a HVAC system by arranging said fluid agitator body to ventilation 

opening by the side of the interior of a room, or the blast area by the side of outdoor. 

[Claim 17] Low ** and the low noise-ized system of fluid flow given in any 1 term of claims 10-14 

characterized by being applied to important point cooling electronic equipment, such as a personal computer 

and a measuring machine machine, by including in the exhaust port of arranging said fluid agitator body for 

the exhaust port of a cooling fan in which it is prepared for heat discharge, or said cooling fan. 

[Claim 1 8] Said fluid agitator body is low ** and the low noise-ized system of fluid flow given in any 1 

term of the claim terms 10-14 which consist of being applied to path road-side walls, such as a highway. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to an applicable fluid agitator body, and low ** and the low 
noise-ized system which used that fluid agitator body to a device and a facility with the fluid flow 
accompanied by turbulence and the noise of path road-side walls, such as a wind tunnel experiment facility, 
air-conditioning and ventilating facilities, a device that has a fan for air cooling, and a highway, etc. 
[0002] 

[Description of the Prior Art] The conventional, for example, wind tunnel experiment, facility is developed 
with the history of aircraft development, and the various wind tunnel experiment facilities corresponding to 
the fluid rate from a low speed to a hypersonic region are developed in current. While it is not only used in 
the aircraft field, but use expands a wind tunnel experiment facility to the field of other industries, such as 
an automobile, a bridge, construction, and an environment, in development of rotorcrafts, such as a fixed- 
wing aircraft and a HEL, for the purpose of grasp of aerodynamic characteristics, the elucidation of the 
transition to a turbulent flow from a laminar flow, research of the cure against the noise, etc., improvement 
in the air-current property acquired is desired about the wind tunnel experiment facility itself. 
[0003] It sets in the researches-and-developments field of the aircraft with diversification of such a use 
technique of a wind tunnel experiment facility in recent years. The transition mechanism on the airframes 
(fuselage, main plane, etc.) front face towards improvement in aerodynamic characteristics, In order to call 
for the test facility which fills the engine performance required to solve various phenomenon mechanisms, 
such as the Rota noise generating mechanism of a HEL, and to realize such a test facility Low ** and the 
low noise-ized technique about reduction-izing of the turbulence and the noise of a wind tunnel air current 
are indispensable. Generally the wind tunnel experiment facility of a cycloid type consists of a blower (axial 
flow fan), a diffuser (the 1- the 3rd), a flection (the 1- the 4th), the middle cylinder, a set drum (a 
rectification honeycomb and network), a contracted-vein drum, a test section, etc. 

[0004] Moreover, recently, the environmental cure to the low frequency noise generated from large-sized 
air-conditioning, the exhaust air facility, etc. used for a skyscraper or a large-sized plant facility is becoming 
important. That is, in large-sized air-conditioning and an exhaust air facility, like the wind tunnel facility, 
the noise is emitted outside from the fan, and especially about the low frequency noise, it has been a 
problem noting that it has had harmful effects of stress etc. on human being, livestock, etc. which are in the 
perimeter of a blower or a fan. 

[0005] In order to form the fan style in a wind tunnel experiment facility of a cycloid type etc., air- 
conditioning, ventilating facilities, etc. into low ** and the low noise, each functional facility of a rectifier, 
an absorption-of-sound wall, etc. is required. (1) There are a simple substance method by the large-sized 
axial flow fan with which high dynamic pressure and quantity airflow are obtained, and a compound method 
which bundled two or more small axial flow fans low dynamic pressure and for low airflow in the fan 
equipment who generates an air current. In order to fill these demands in both methods, various cures are 
taken conventionally, namely, asa ****** technique of the air current of the wind tunnel experiment facility 
by the large-sized fan method Turbulence of the air current by the big revolution style (channeling and 
pulsating flow) produced in an air course by the fan Thin mesh-ization of the screen (wire gauze) which 
makes small extension of a rectification cascade (corner cascade), increase of thickness of a honeycomb 
(parallel honeycomb), and turbulence rectifies, and how to secure a fixed air-current distribution (rate, 
pressure, and turbulence) property by extracting flow on a contracted-vein drum further is considered. In the 
case of a compound fan method, there is a property that the revolution style generated for every fan 
interferes each other with each other, and turns into small channeling and pulsating flow, the effectiveness 
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of a cascade, a grid, and a screen is large, and although the small air-current distribution (rate and pressure) 
property of turbulence is easy to be acquired, as a wind tunnel facility, effectiveness is bad. As a low noise- 
ized technique of the noise generated from fan style Xia (fault of a wind) generated by the revolution style 
by the large-sized fan method, the structure (a cascade and wall), etc., there is a technique of the passive 
method by extension of the absorption-of-sound wall which absorbs the noise in an air course, and an 
acoustical panel, the increase of thickness, etc. 

[0006] (2) There is the approach of making it into the structure separated for every element structure as a 
reduction technique of the mechanical oscillation generated from each structure of a wind tunnel. Moreover, 
there is an active noise-control method using the microphone and the loudspeaker as a technique effective in 
reduction of the noise of (3) high frequency bands. By catching the noise with a microphone, making the 
wavelength sound of the opposite phase doubled with noise wavelength on real time, and turning and taking 
out the wavelength sound of the opposite phase to a sound source, the noise is negated mutually and an 
active noise-control method reduces it. 
[0007] 

[Problem(s) to be Solved by the Invention] However, there are the following troubles about techniques, such 
as arrangement of (1) corner cascade, a rectification honeycomb, a network, and an acoustical panel. That is, 
number-of-sheets extension of a corner cascade causes decline in blower effectiveness by the reaction which 
increases, so that number of sheets is increased. Moreover, although it is making the throat area ratio of a 
core small and increasing the thickness of a core about a rectification honeycomb and the rectification 
effectiveness of a high frequency band is remarkable, effectiveness is small in order that a pressure wave 
may tend to pass a honeycomb to the fluctuation style of a low frequency band. Although turbulence can be 
made small if the throat area ratio of a network is made small, reaction with the network to fluid flow 
becomes large, consequently decline in blower effectiveness and aggravation of the distribution property by 
blinding are caused, and the still still bigger effectiveness about the fluctuation style of a low frequency 
band is not acquired, furthermore , although installation of the acoustical panel which consist of a perforated 
plate , a glass wool mat , etc. be effective in the noise in the broadband from low frequency to a RF , 
attenuation in case the acoustic wave which passed the hole reflect each other between panels be only use , 
the long installation space doubled with the thickness of the panel set by make it function effectively at 
wavelength and the period of wavelength be needed , and enlargement pose a problem in respect of the 
diameter and the die length of an air course . 

[0008] (2) About vibration generated from the structures within an air course, such as a blower and a corner 
cascade, although effect on a test section can be made small by considering as the structure separated to 
each element structure (a blower, ****** ? a test section, diffusion drum) of every, when having followed 
turbulence and the noise on the fluid flow itself, sufficient correspondence cannot be performed. 
(3) If the technique of an active noise-control method is within the limits of the frequency characteristics 
(several Hz or more) of a loudspeaker in the small facility with small airflow, even if it will apply it, it is 
effective, but about a wind tunnel experiment facility, and large-sized air-conditioning and a plant facility, 
since huge energy is needed for acquiring expected effectiveness even if applicable about especially the 
pulsating flow of a low frequency band several Hz or less, it is not practical. 

[0009] However, generally, although the damping effect by the distance [ noise / of a high frequency band ] 
through air is greatly easy for reduction-izing among ventilation and an exhaust air air current, each above- 
mentioned rectification means or an above-mentioned absorption-of-sound means cannot be reduced, so that 
the correspondence to the low frequency (low oscillatory wave) noise with the long period of vibration can 
satisfy enough turbulence and the noise. [ in / it is difficult and / a low frequency band ] It becomes 
important to establish both the techniques of ****** of air-current turbulence and the reduction in the noise 
of the noise as a wind tunnel facility which can respond to the newest research level. 
[0010] Then, like a wind tunnel experiment facility, and large-sized air-conditioning and a plant facility, 
when the flow of the fluid accompanied by the turbulence and the noise of a low frequency band by a large- 
sized blower fan and a large-sized ventilating fan, or the compound fan exists, it sets. The technical problem 
which should be solved in that low ** and low noise-ization are attained occurs under the new way of 
thinking by making the micro vortex accompanied by turbulence of the RF (high oscillatory wave) whichis 
[ reduction-] easy toize once modulate pulsating channeling which is a low-frequency component with a 
long fluctuation period. 

[001 1] The purpose of this invention is offering the fluid agitator body which can reduction-ize to 
coincidence the low frequency fluctuation style component (channeling and pulsating flow by the fan) 
which exists in the fluid flow in path road-side walls, such as a wind tunnel experiment facility of a cycloid 
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type etc., an air conditioner, a large-sized plant, and a highway, etc., and the low-frequency component of 

the noise, and low ** and the low noise-ized system which used that fluid agitator body. 

[0012] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the fluid agitator 
body by this invention is characterized by carrying out set arrangement and constituting two or more minute 
stirring components which give a twist for every minute flow of flowing fluid in the fluid channel. 
[0013] Since set arrangement of two or more minute stirring components is carried out, when according to 
this fluid agitator body the uniform fluid flow accompanied by big channeling and pulsation of a low 
frequency band flows a fluid channel and passes a fluid agitator body, a minute stirring component gives a 
twist for every minute flow of a fluid, consequently channeling and pulsation of a low frequency band are 
modulated for it by the micro vortex of a fixed high frequency band. Moreover, about the noise by which a 
fluid is accompanied, a high frequency component becomes irregular according to a twist operation of a 
minute stirring component like [ component / dynamic pressure ] channeling and pulsation, and it decreases 
by interference produced by the repeat of reflection in a minute stirring component front face about a static 
pressure component like a compressional wave, or is too changed into a high frequency component by the 
modulation. As compared with the component of a low frequency band, it is easy to muffle, and the micro 
vortex and noise which consist of a high-frequency component serve as flow of low ** and the low noise 
enough, after passing a fluid agitator body, attenuation and. Therefore, according to this invention, the 
subsonic vibration component (channeling and pulsating flow) and low frequency noise of a fan style are 
reduced by coincidence. 

[0014] In this fluid agitator body, said minute stirring component can have the barrel arranged along said 
fluid flow direction, and the twist element which consists of the plate arranged and twisted in said barrel, the 
material of a configuration with both easy barrels and plates — it is — processing — easy — a barrel — 
twisting — the combination of a plate — a minute stirring component — easy structure — and manufacturing 
in large quantities is possible. Especially about the noise which flow has, it is reflecting in the direction 
which the compressional wave of a sound twists, originates in the configuration of an element, and intersects 
flow intricately, and decreases effectively. 

[001 5] Said barrel can be used as tubed eels, such as a cylinder eel, a square cylinder eel, and a 6 
rectangular-pipe eel, in the minute stirring component which has the above-mentioned twist element. By 
using the configuration of a barrel as tubed eels, such as a cylinder eel and an rectangular pipe eel, it 
becomes possible to give a twist for every minute fluid which the fluid agitator body which gathered two or 
more minute stirring components to crowding with a high consistency was obtained, divided the fluid into 
minute flow efficiently, and was divided about most or all the parts of fluid flow. Moreover, said twist 
element can consist of sheet metal twisted around the shaft which meets in the direction of axial flow at an 
angle of within the limits of 30 - 1 80 degrees. Generation of the micro vortex from which whenever 
[ torsion-angle ] changes the fluctuation component of a low frequency band into the fluctuation component 
of a high frequency band at less than 30 degrees is small, and cannot expect efficient attenuation with 
turbulence and the noise. If whenever [ torsion-angle ] exceeds 180 degrees, the big turbulence on the 
contrary with flow will be produced, and since reaction also increases, efficient attenuation with turbulence 
and the noise is not expectable too. Furthermore, by forming in said sheet metal or barrel the stoma which 
permits passage of said fluid, passage of a stoma of a fluid is attained, it is urged to formation of a finer 
minute eddy, and turbulence and the noise are reduced further. 

[0016] Said minute stirring component can be used as the multiple-string stirring component which said two 
or more twist elements connected the twist direction by turns along the flow direction of said fluid, and has 
been arranged inside said barrel in the fluid agitator body which has the above-mentioned twist element. The 
fluid flow accompanied by a changed part and the noise of low frequency is changed into much more high 
frequency component according to the continuous stirring operation in each twist element, and becomes 
easier to decrease fluctuation and the noise by [ which changed the twist direction on either side ] twisting 
and piling up an element by turns in a cylinder. 

[0017] In the fluid agitator body which has the above-mentioned twist element, said minute stirring 
component is a single stirring component which has arranged said one twist element inside said barrel. Said 
fluid agitator body The twist direction of said twist element of said minute stirring component which stands 
in a row the fluid stirring layer which the shape of a field was made to carry out set arrangement, and 
formed said single stirring component in it along the flow direction of said fluid can be carried out by turns, 
and it can constitute from ****** in two or more step product. By laying a fluid stirring layer on top of the 
condition of seeing in one minute fluid flow direction, and changing the twist direction of the minute stirring 
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component of each fluid stirring layer alternately with right and left when the laminating of two or more 
fluid stirring layers is carried out, by turns The fluid flow accompanied by a changed part and the noise of 
low frequency is changed into much more high frequency component according to the continuous stirring 
operation by the minute stirring component of each fluid stirring layer which overlaps two or more steps, 
and becomes easier to decrease fluctuation and the noise. In addition, about the method of the laminating of 
each fluid stirring layer, a laminating may be changed into the condition that change the laminating into the 
condition that the minute molten-bath stirring component of each class aligned correctly in the fluid flow 
direction, and the minute molten-bath stirring component of each class aligned alternately in the fluid flow 
direction. 

[0018] In the fluid agitator body by this invention, said minute stirring component can connect the edge train 
located in a line with the lengthwise direction or longitudinal direction of said twist [ which was formed in 
tabular / which was twisted ] element which it twists, is an element, arranged the twist direction, arranged in 
all directions, and has been arranged in the shape of flat-tapped with a common girder, and can constitute it. 
According to this fluid agitator body, the edge which was formed in tabular [ which was twisted ] and which 
twists and serves as an entrance side to the fluid flow of an element serves as an edge train located in a line 
in the direction in every direction of either in the shape of flat-tapped, and is connected with the common 
girder. Moreover, the edge which serves as an outlet side to fluid flow also serves as an edge train located in 
a line in the direction of another side in every direction in the shape of flat-tapped, and it connects with the 
common girder. Therefore, the aggregate of a twist element is unified in the train of the girder of length or 
width by both sides, and it becomes possible to deal with many twist elements as one rigid high goods. 
[0019] The both ends of the above-mentioned twist element can fabricate said twist element and said girder 
in one by sintering of a ceramic ingredient, or vacuum sintering of a resin ingredient in the fluid agitator 
body connected with the girder. It is possible to carry out die forming easily also with the fluid agitator body 
which can use for example, the Mitsuzo form technique and has a complicated configuration by fabricating 
by sintering or vacuum sintering. 

[0020] Low ** and the low noise-ized system of fluid flow can consist of applying the above-mentioned 
fluid agitator body to said flow accompanied by turbulence or the noise. It is possible to attain low ** and 
low noise-ization by the modulation operation to the high frequency band of a fluid agitator body and noise 
attenuation by following turbulence and the noise for the inside of a fluid channel on flowing fluid by 
various causes, and arranging a fluid agitator body in a fluid channel in such a case. 
[0021] a noise-reduction means can be arranged in the back-wash side of said fluid agitator body of said 
fluid channel in low ** and the low noise-ized system of this fluid flow. By arranging a noise-reduction 
means, the noise of a high frequency component is further muffled much more efficiently by the noise- 
reduction means. As for said noise-reduction means, it is desirable to consider as the absorption-of-sound 
wall which constitutes a part of wall surface of said fluid channel, or the acoustical panel prepared in the 
wall surface of said fluid channel. Since the noise of the high frequency band which channeling and the 
pulsation changed into the micro vortex of a high frequency band by passing a fluid agitator body generate 
becomes that it is easy to be absorbed with the acoustical panel arranged by the back wash of a fluid agitator 
body effectively, low noise-ization of flow is advanced further. 

[0022] In low ** and the low noise-ized system of this fluid flow, said noise-reduction means can be 
considered as an active noise-control means to generate the sound of an opposite phase to the sound 
generated from said fluid which passed said fluid agitator body. An active noise control is the technique of 
denying the sound of a sound source and aiming at silence by making a sound source turn and generate from 
a loudspeaker the acoustic wave of a sound source and the acoustic wave of an opposite phase which were 
caught with the microphone. The noise changed into the high frequency band with the fluid agitator body 
applies the active noise-control means which is effectiveness and it is supposed that it is to the sound of the 
component of the high frequency band which is the frequency characteristics (several Hz or more) which are 
the conventional loudspeakers, and the noise of a low frequency band is reduced. 

[0023] In this low ** and low noise-ized system, the rectification device which rectification-izes flow of 
said fluid can be arranged in the back wash of said noise-reduction means. The stable fluid flow is acquired 
further further by being easy to decrease channeling and the pulsation changed into the high frequency band, 
and arranging the rectification device constituted from an parallel honeycomb, a network, etc. by the back 
wash of a noise-reduction means, although it is suitable for practical use even when it remains as it is. 
[0024] Low ** and the low noise-ized system of this fluid flow can be applied to the device and facility 
incorporating a blower with the fan who produces said fluid flow, a fan, and them, and a subsonic vibration 
component (channeling and pulsating flow) and a low frequency noise are reduced by coincidence about the 
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fan style to which low ** and a low noise-ized system were applied such. Low ** and a low noise-ized 
system are applicable to a wind tunnel experiment facility by arranging a fluid agitator body as the example 
on the set drum which constitutes said a part of fluid channel. Moreover, low ** and the low noise-ized 
system of fluid flow are also applicable to a HVAC system by arranging said fluid agitator body to 
ventilation opening by the side of the interior of a room, or the blast area by the side of outdoor. Moreover, 
low ** and the low noise-ized system of fluid flow are applicable also to important point cooling electronic 
equipment, such as a personal computer and a measuring machine machine, by including in the exhaust port 
of arranging said fluid agitator body for the exhaust port of a cooling fan in which it is prepared for heat 
discharge, or said cooling fan. Furthermore, said fluid agitator body is also applicable to path road-side 
walls, such as a highway, paying attention to a noise-reduction operation. 
[0025] 

[Embodiment of the Invention] Hereafter, with reference to an accompanying drawing, the example of the 
fluid agitator body by this invention and the example by which the fluid agitator body concerned was 
applied to the wind tunnel experiment facility as low ** and a low noise-ized system of fluid flow, the 
exhaust air facility, etc. are explained to a detail. First, the configuration of the fluid agitator body using a 
minute stirring component etc. is explained. Drawing 1 (a) - drawing 1 (c) are the perspective views 
showing the example of the twist element of the minute stirring component which constitutes the fluid 
agitator body of the fluid flow by this invention. 

[0026] Minute stirring component la shown in drawing 1 (a) is the single stirring component equipped with 
cylinder eel 4a as a barrel which twisted and formed the sheet metal material in the surroundings of the 
element axis 3 and which twists and holds element 2L and twist element 2L in the interior. In the example of 
drawing 1 (a), twist element 2L is a left twist element which looks at the minute fluid flow which flowed to 
the flow direction, and is twisted on the left. Left twist element 2L is the configuration which bisects the 
cross section of cylinder eel 4a in every cross section which includes the input and the tap hole of a fluid for 
cylinder object 4a. Minute stirring component lb shown in drawing 1 (b) is equipped with left twist element 
2L which twists on the left the minute fluid which is twisted and formed in the surroundings of the element 
axis 3, and passes a sheet metal material, and the rectangular pipe eel as a barrel which holds left twist 
element 2L in the interior. An rectangular pipe eel is hexagon-head cylinder eel 4b in this example. Left 
twist element 2L is dividing hexagon-head cylinder eel 4b into two at an inlet port and an outlet. In addition, 
you may have the right twist element which it not only twists the minute fluid to pass on the left, but twists 
it on the right as a single stirring component. 

[0027] Drawing 1 (c) shows minute stirring component lc as a multiple-string stirring component which 
detached only spacing e and formed successively left twist element 2L and right twist element 2R along 
with the element axis 3 in [ of one ] long cylinder eel 4c. Minute fluid flow which flowed in cylinder eel 4c 
receives rotation of the direction returned by right twist element 2R, after being ******( e( i) by left twist 
element 2L. Although whenever [ between the entrance side of each twist elements 2L and 2R and an outlet 
side / relative torsion angle ] is made into 90 degrees in the example shown in drawing 1 (a) - drawing 1 (c), 
whenever [ this relative torsion angle ] should just be range which is 30 - 180 degrees which can generate a 
micro vortex efficiently, without restricting to 90 degrees. At less than 30 degrees, generating of a micro 
vortex has whenever [ too little / relative torsion angle ], and when whenever [ relative torsion angle ] 
exceeds 180 degrees, turbulence occurs with flow on the contrary. 

[0028] About the principle of fluid stirring, the outline is explained based on drawing 1 (c). The revolution 
style (channeling and pulsating flow) produced by the fan (it mentions later) turns into 2 division vortexes SI 
and Sr on either side by the tap hole side of a left twist element 2L posterior part, becoming the flow St and 
Sb carried out 2 ****s up and down, and rotating by left twist element 2L, in the input of the first step of 
cylinder eel 4c. Next, the right-and-left 2 division vortexes SI and Sr flow into right twist element 2R of the 
lower stream of a river established in the second step, are carried out 2 more ****s, in the posterior part of 
right twist element 2R, turn into the small quadrisection vortex (micro vortex) Smv, and become the flow 
which has a high fluctuation style (pressure fluctuation and noise) component. 

[0029] Moreover, each elements 2L and 2R are carried out that it is easy to make it decrease about the noise 
made with fluid flow in modulating a high frequency component like channeling or a pulsating flow about a 
dynamic pressure component, are ****** which repeat complicated reflection on the front face of each 
REMENTO 2L and 2R about a static pressure part like a compressional wave, and have the operation which 
you make decrease or makes it change into a high frequency component. Since fluid agitator bodys gather, 
and are constituted, where the crossing cross section which crosses a fluid channel is crossed and covered so 
that the axis of the barrel may meet fluid flow in a minute stirring component and the micro vortex Smv 
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occurs over the whole region of a fluid agitator body so that it may mention later, the turbulence and the 
noise of a low frequency band which have produced the air current in an air course cross section in the 
uniform flow are modulated by the high frequency component. 

[0030] Drawin g 2 is the perspective view showing the example which formed in the twist element or the 
barrel the hole which permits passage of a fluid. Left twist element 2L by which the hole 5 of a large 
number which permit passage of a fluid was formed in drawing 2 (a) and drawing 2 (b), respectively, and 
right twist element 2R are shown. The hole 6 of a large number which permit passage of a fluid is formed in 
hexagon-head cylinder eel 4b shown in drawing 2 (c). The same is said of the case of cylinder eel 4a as a 
barrel shows to drawing 1 (a). 

[003 1 ] Drawin g 3 is drawing showing an example of the fluid agitator body which constituted it combining 
many minute stirring components shown in drawing 1 in order to change the fluid flow accompanied by low 
frequency into flow with a high frequency component, and it is the A-A sectional view of the fluid agitator 
body which shows drawing 3 (a) in the front view of the fluid agitator body, and shows drawin g 3 (b) to 
drawing 3 (a). The fluid agitator body 10 shown in drawing 3 gathers to juxtaposition Id of many minute 
stirring components which form successively two or more right-and-left twist elements 2L and 2R by turns, 
and change along the flow direction of the fluid within the eel in [ of one ] cylinder eel 4a, and is 
constituted. In the example of drawing, since the path (it is an air course when a gas like air flows) where a 
fluid flows is a cross-section hexagon, the cross section of an air course can be fill uped with making into 
the shape of 6 in all square shapes the appearance of the fluid agitator body 10 which gathered Id of many 
minute stirring components at the cross-section configuration. The twist pattern with which the number of 
the elements formed successively in one barrel is three, therefore a fluid is twisted has two types like 2L, 
2R, 2L, or 2R, 2L and 2R. Moreover, the twist pattern of a twist element is made reverse in the set section of 
Id of minute stirring components in the upper half of drawing, and the set section of Id of minute stirring 
components in the lower half of drawing. The whole gathers Id of many minute stirring components in a 
hexagon-head-like band or a frame 11, and the fluid agitator body 10 is incorporated in the shape of a 
honeycomb. 

[0032] Drawing 4 is drawing showing another example of the fluid agitator body constituted combining 
many minute stirring components shown in drawing 1 , and it is the B-B sectional view of the fluid agitator 
body which shows drawing 4 (a) in the front view of the fluid agitator body, and shows drawin g 4 (b) to 
drawing 4 (a). The fluid agitator body 20 shown in drawing 4 carries out the laminating of the fluid stirring 
layers 22 and 23 which gathered much minute stirring component lc which incorporated either a left twist 
element or the right twist elements 2L and 2R in hexagon-head cylinder eel 4a as shown in drawing 1 (b) to 
two or more steps, and is constituted. By setting a barrel to hexagon-head cylinder eel 4a, the cross section 
of an air course can be filled completely. The whole gathers much minute stirring component lc in a 
hexagon-head-like band or a frame 21, and each fluid stirring layers 22 and 23 are incorporated in the shape 
of a honeycomb. In the example of illustration, in step [ 1st ] - the 3rd step, the laminating of the fluid 
stirring layers 22, 23, and 22 is carried out to three steps, respectively, and each fluid stirring layers 22 and 
23 are with the set section in the upper half of drawing, and the set section of a lower half, and have changed 
the twist pattern of a twist element. However, it twists, and like the example which was seen in the flow 
direction of a fluid and which is shown in drawing 3 , the pattern is set up by turns like 2L, 2R, 2L, or 2R, 
2L and 2R, and is made into the configuration where the whole profile configuration was also doubled with 
the configuration (cross-section hexagon) of a fluid channel. 

[0033] When carrying out the laminating of the fluid stirring layers 22 and 23 shown in drawing 4 to a 
multistage format, as shown in drawing 5 , the mode which carries out a laminating can be chosen in an 
adjacent fluid stirring layer. Drawing 5 R> 5 (a) is the sectional view showing the coaxial arrangement mode 
which aligned each minute stirring component from which the twist direction differs in the fluid stirring 
layers 21 and 22 which keep their distance el and adjoin each other on the same axle, for example, minute 
left stirring component 1L of the downstream is arranged at the condition of having placed the axis of a 
mutual barrel on the same axle, to minute right stirring component 1R of the fluid stirring layer 21 of the 
upstream, the fluid which flowed into minute right stirring component 1R of the upstream flows into minute 
left stirring component 1 L of the downstream which aligned as it is ideally, and mixed stirring of the flow 
divided by right twist element 2of minute right stirring component 1 R of the upstream R is carried out by 
left twist element 2of minute left stirring component 1 L by the side of back wash L. Moreover, drawing 5 
(b) is the sectional view showing the alternate arrangement mode which was able to shift alternately each 
minute stirring components 1R and 1 L from which the twist direction differs in the fluid stirring layers 21 
and 22 which keep their distance e2 and adjoin each other, for example, to minute right stirring component 
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1R of the fluid stirring layer 21 of the upstream, minute left stirring component 1L of the downstream can 
shift the axis of a mutual barrel alternately, and is arranged. The fluid which flowed into minute right 
stirring component 1R of the upstream is divided into two minute left stirring components 1L and 1L of the 
downstream which straddles alternately and continues, it flows and mixed stirring is carried out. 
[0034] Drawing 6 is the perspective view showing another example of the fluid agitator body by this 
invention. The minute stirring component of the fluid agitator body 25 shown in drawing 6 is the twist 
element 26 formed in tabular, and two or more twist elements 26 (a sign is given only to a part) arrange the 
twist direction, put it in order in all directions, and are arranged in the shape of a grid. In the fluid agitator 
body 25, it is the horizontal edge [ which was formed in tabular / which was twisted ] train where the train 
of one edge 26a (for example, edge which serves as an entrance side to fluid flow) of an element 26 was 
located in a line with the longitudinal direction in the shape of flat-tapped by twisting, and each horizontal 
edge train is connected with the common cross girder plate 27 (27a, 27b, 27c ...) prolonged in the shape of 
[ as the train / same ] flat-tapped. Similarly, the train of other-end section 26b (for example, edge which 
serves as an outlet side to fluid flow) of the twist element 26 is the vertical edge train located in a line with 
the lengthwise direction in the shape of flat-tapped, and each vertical edge train is connected with the 
common stringer plate 28 (28a-28f ...) prolonged in the shape of [ as the train / same ] flat-tapped. On both 
sides, it is unified in the train of the girder located in a line in the direction different, respectively, i.e., the 
train of the cross girder plate 27 and the train of the stringer plate 28, and the fluid agitator body 25 as the 
aggregate of the twist element 26 can deal with many twist elements 26 as one rigid high goods in the 
activity of installation of the fluid agitator body 25, exchange, etc. Since it does not have the barrel 
surrounding the twist element 26, about the noise made with flow, the fluid agitator body 25 repeats the 
complicated reflection between elements 26, and decreases an acoustic wave much more effectively. 
[0035] It faces manufacturing the fluid agitator body 25 with which the both ends 26a and 26b of the twist 
element 26 were connected in the train of the cross girder plate 27, and the train of the stringer plate 28, and 
the twist element 26 and each girders 27 and 28 can be fabricated in one by sintering of a ceramic 
ingredient, or vacuum sintering of a resin ingredient. By fabricating by sintering or vacuum sintering, the 
Mitsuzo form (RP) technique can be used and die forming can be easily carried out also with the fluid 
agitator body 25 which has a complicated configuration. When fabricating the fluid agitator body 25 with a 
ceramic ingredient, it can form in porosity easily and can be made lightweight, and further, since unification 
shaping of the entrance side and outlet side is carried out with the cross girder plate 27 and the stringer plate 
28, respectively, the fluid agitator body 25 can form the shape of a grid as the whole, and can constitute it in 
high intensity. 

[0036] Next, low ** and the whole low noise-ized system configuration of the fluid flow prepared in the air 
course are explained based on the publication of drawin g 7 and drawing 8 . Drawing 7 is the sectional view 
showing the outline of low ** and low noise-ized SHITEMU by this invention equipped with the fluid 
agitator body and the noise-reduction means, and drawin g 8 is a graph explaining the fluctuation physical 
quantity of the turbulence and **** in each field of low ** and low noise-ized SHITEMU shown in drawing 
7 . Fundamentally, low ** and low noise-ized SHITEMU 30 arrange the fluid agitator body 10 (20 25) of a 
multilevel structure as shown in the air course wall 31 which has a hexagon-like path cross section at 
drawin g 3 , drawin g 4 , or drawin g 6 , arranges the noise-reduction means 32 in the back wash of the fluid 
agitator body 10 (20 25), and is further constituted by arranging the rectification device 34 in the air course 
of the back wash of the noise-reduction means 32. The axial flow fan and compound fan of a blower or a fan 
are arranged in the upstream which is not illustrated, and it originates in this fan's operation, and is the big 
radical main stream of fluctuation where it was superimposed on the low frequency fluctuation style in 
which a ****** style appears the field I of an air course greatly to the uniform flow accompanied by [ as 
shown in drawing 8 (a) ] channeling and pulsation in flowing fluid flow, i.e., time amount progress. 
[0037] In the fluid agitator body 10 (20 25) with which the flow by the fan was first prepared in Field II 
(oscillating modulation field) Go into each eel of the fluid stirring layer 22 constituted in the shape of [ the 
1st step of] a honeycomb, and 2 ****s is carried out. Next, it is further quadrisected in the fluid stirring 
layer 23 constituted in the shape of [ the 2nd step of] a honeycomb, and it is further subdivided in the fluid 
stirring layer 22 constituted in the shape of [ the 3rd step of] a honeycomb, an oscillating modulation is 
received, and it is changed into the uniform flow which has a micro vortex in Field III (steady-state 
vibration wave style field). As this uniform flow is shown in drawing 8 (b), the amount of flow fluctuation 
serves as only a component of a high frequency band. In the field IV (steady-state vibration wave mitigation 
field) which is the air course of the downstream, as a noise-reduction means 32, the acoustical panel 33 is 
formed in the air course wall 3 1 , and absorbs the high frequency band component of a micro vortex. The 
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situation of the amount of flow fluctuation after turbulence and the noise of a high frequency band 
component were absorbed is shown in drawin g 8 (c). In the field V of an after that style (rectification field), 
it is further rectified by the rectification device 34, and the uniform flow by which the high frequency band 
component was mitigation-ized turns into stable low ** and low noise style in Field VI (low ** and low 
noise style field). Specifically, the rectification device 34 consists of an parallel honeycomb 35 for 
rectification, and wire-screen 36 grade. Low ** and a low noise style are supplied to a test section, after 
considering as the flow further stabilized on the contracted-vein drum etc. after that. 

[0038] The example which applied low ** and the low noise system of the fluid flow by this invention to the 
set drum of a wind tunnel experiment facility is shown in drawing 9 as a schematic diagram. The wind 
tunnel experiment facility 40 shown in drawing 9 is a wind tunnel facility of the cycloid type made to 
circulate through an air current by the fan 42 by whom a rotation drive is done with an electric motor 41 . 
Though the flow from a fan 42 is spread, the 1 st diffusion drum 43 which flows with big channeling and 
pulsation is formed in a fan's 42 back wash. One by one, the 1st flection 44, the middle drum 45, the 2nd 
flection 46, and the set drum 47 follow the back wash of the 1st diffusion drum 43, and low ** and the low 
noise system 30 by this invention equipped with the fluid agitator body 10 (20 25), the noise-reduction 
means 32, and the rectification device 34 (the parallel honeycomb 35 for rectification and wire screen 36) 
are applied to it in the set drum 47. The contracted vein of low ** and the low noise flow which flows by 
low ** and the low noise system 30 and by which the amount of fluctuation was mitigated is carried out on 
the contracted- vein drum 48, and it is sent to a test section 49. Since the flow by which turbulence and the 
noise were mitigated further is supplied to a test section 49, an accurate measurement result is expectable. 
[0039] The example which applied low ** and the low noise system of the fluid flow by this invention to the 
1st diffusion drum of a wind tunnel experiment facility is shown in drawing 10 as a schematic diagram. In 
structure equivalent to the structure of the wind tunnel experiment facility 40 shown in the wind tunnel 
experiment facility 50 shown in drawing 10 at drawing 9 , detailed explanation for the second time is 
omitted by attaching the same sign. Low ** and the low noise system 30 by this invention have arranged the 
fluid agitator body 10 (20 25) on the 1st diffusion drum 43 of a fan f s 42 back wash, and arranges the noise- 
reduction means 32 and the rectification device 34 on the set drum 47 which passed through the 2nd flection 
46. The contracted vein of low ** and the low noise flow which flows by low ** and the low noise system 
30 and by which the amount of fluctuation was mitigated is carried out on the contracted- vein drum 48, and 
it is sent to a test section 49. 

[0040] Drawing 1 1 is a schematic diagram in which low ** and the low noise system by this invention show 
the example applied to HVAC system 60. the fluid agitator body 10 (20 25) of the low ** and a low noise 
system according to this invention at the example of application shown in drawin g 1 1 — the interior of a 
room — the air of 61 — outdoor — it is arranged in the blast area 66 of the duct 65 with which the fan 64 who 
drives by the motor 63 is formed in order to exhaust to 62. Although low ** and a low noise system consist 
only of the fluid agitator body 10 (20 25), since the noise of low frequency is changed into the noise of a 
high frequency band and the noise of a RF is quickly decreased after that according to a modulation 
operation of the fluid agitator body 10 (20 25), the exhaust air noise of a HVAC system can be suppressed 
as a result. Of course, if the allowances of a tooth space are in an outlet side, it is clear that the noise- 
reduction means 32 as shown in drawing 7 can be established. In addition, it is clear that a low noise 
system's [ low ** and ] it is also applicable to ventilation opening by the side of the interior of a room of 
HVAC system 60. 

[0041] Drawin g 12 is a schematic diagram in which low ** and the low noise system by this invention show 
the example applied to the air cooling fan of various kinds of metering devices 70. In the example of 
application shown in drawing 12 , an air cooling fan 71 is a formula with a built-in motor, and the fluid 
agitator body 10 (20 25) of low ** and a low noise system is formed in the outlet side of a bracket 73 which 
attaches an air cooling fan 71 in the equipment frame 72. It is possible to establish the noise-reduction 
means 32 as well as the example of application shown in drawing 1 1 . According to this example of 
application, it is mitigable that the accuracy of measurement of a metering device 70 is influenced with the 
noise of a cooling fan. Moreover, besides metering-device 70, in important point cooling electronic 
equipment like a personal computer, the fluid agitator body 10 (20 25) can be applied also to the outlet side 
of the empty cooling fan, can raise calm office nature, and can contribute it to an improvement of a work 
environment. 
[0042] 

[Effect of the Invention] Since set arrangement is carried out and two or more minute stirring components 
are constituted in the field which crosses a fluid channel as the fluid agitator body by this invention was 
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explained above When the uniform fluid flow accompanied by big channeling and pulsation of a low 
•frequency band passes a fluid agitator body A minute stirring component gives a twist for every minute flow 
of a fluid, consequently the dynamic pressure component of big channeling and pulsation of a low frequency 
band, or the noise is once modulated for it by the micro vortex and noise of a fixed high frequency band 
(turbulence and noise). It is easy to decrease the micro vortex and noise which consist of a high-frequency 
component, and they are decreased quickly after passing a fluid agitator body. Moreover, the static pressure 
component of the noise becomes that it is easy to decrease by reflection in the front face of a minute stirring 
component. Therefore, according to this invention, the subsonic vibration component (channeling and 
pulsating flow) and low frequency noise of a fan style can be reduced to coincidence. 

[0043] This invention can apply a wind tunnel facility, an air conditioner, etc. to the various facilities about 
the flow made into representation, and can constitute the above-mentioned fluid agitator body as low ** and 
a low noise system. That is, by applying the above-mentioned fluid agitator body to a wind tunnel facility, 
turbulence and the noise of the air current in a test section can be reduced effectively, and a highly precise 
measurement result is obtained in the field of researches and developments, such as researches and 
developments of airframes, such as an aircraft, transit bodies, such as an automobile, and a building. 
Moreover, the system which applied the above-mentioned fluid agitator body to large-sized air-conditioning 
and the exhaust air facility use for a skyscraper or a large-sized plant facility can reduce the low frequency 
noise generate from these large-sized air-conditioning, an exhaust air facility, etc., and can serve as an 
effective means also as an environmental cure which mitigates the low frequency noise which has harmful 
effects of stress etc. on human being who is in the perimeter of fans, such as a blower and a fan, livestock, 
etc. Moreover, if it applies to path road-side walls, such as a highway, when the pressure wave of the noise 
tends to pass a fluid agitator body, it decreases greatly by reflecting in the upper and lower sides and right 
and left intricately especially with a twist element. 

[0044] As an example of application of others of the fluid agitator body by this invention, the following low 
** and low noise system can be mentioned, namely, silence of** blowdown tunnel — if it prepares in a 
column, a low frequency noise is cancelable with a small facility. ** It can prepare in emission opening of 
the air cooling fan of a metering device, and the indoor noise can be reduced. ** an airport — if it prepares in 
a sound-proof wall like the exhaust gas inhalation-of-air sound-proof wall (exhaust gas absorption opening) 
of the engine test facility to kick, the mitigation effectiveness of the noise and effect of exhaust gas 
recirculation can be made small. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPX are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a disturbance 
and noise reduction system for a fluid flow that reduces 
the disturbance and noise by temporarily modulating 
noise and low-frequency-range components of an air 
current of wind tunnel test facilities, air-conditioning 
facilities, etc., into high-frequency components which 
are easy to attenuate. 

SOLUTION: A fluid stirrer 10 provided in a wind channel 
is constituted by stacking fluid stirring layers 22, 23, and 
22 formed by putting fine stirring elements, rotating 
(twisting) a fluid flow in the wind channel by fine flows, 
together in a honeycomb shape. A drift and a ripple as 
low-frequency components with long variation cycles 
included in a uniform flow are modulated into 
microvortexes of a high-frequency range which easily 
attenuate when passing through the fluid stirrer 10. 
Noise of high frequency is further attenuated by a sound jg| 
absorber 33 as a noise reducing means arranged on the 
downstream side of the fluid stirrer 10. A straightening 
mechanism 34 composed of a honeycomb and a net for straightening can be provided on the 
downstream side of the sound absorber 33. 
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